The major difficulty encountered in the determination of beta-ray dose in field conditions is generally the presence of a relatively high gamma-ray component.
Introduction
An instrument has been developed at Los Alamos which is intended to provide a portable beta spectrometer and dosimeter.
The major problem of discriminating between gamma and beta events has been overcome.
A combination of special detector and electronics has been developed which is capable of discriminating betas from gammas of moderate energy.
Betas interact continuously along a path as they enter a scintillator, while gamma interactions take place at statistically distributed points within the scintillator.
This difference provides a means of discriminating volumetrically against gammas while at the same time identifying betas as they enter the detector.
General Description
The heart of the instrument is the special detector that is shown in Figure 1 The average waveshapes obtained from the PMT are shown schematically in Figure 3 . Output from the PMT is extracted through two paths.
An integrating preamplifier is driven by the 11th dynode and a fast linear amplifier is driven by the anode. The integrated signal sums the total energy deposited in both scintillators, and these pulses provide the spectroscopic information.
The fast amplifier signal is fed to a discriminator to detect the pulse start timing and to the input of a fast gated integrator.
Ordinarily, the threshold of this first discriminator is set to reject thermionic noise from the PMT.
The pulse start signal from the discriminator is delayed -100 ns and then triggers a 300 ns wide gate signal to the gated integrator. The output of this integrator feeds a second discriminator which serves to detect the presence of a signal from the slow scintillator. If the PMT signal has the tail shown in Figure 3c , there will be significant output from the fast gated integrator and therefore from the second discriminator. Figure 4 .
The ungated spectrum shown in Figure 4a was taken in a mixed field with about 5 gammas to 1 beta. Figure 4b shows the spectrum obtained in this mixed field with the beta discrimination applied. A gated spectrum of just the beta source is shown in Figure 4c . encountered. The method of discrimination described can be implemented in a fieldportable instrument capable of both measuring the spectrum and calculating the skin dose, as well as the dose at any tissue depth in the mixed field. Such an instrument is now in final development.
